Detection of Inosine on Transfer RNAs without a Reverse Transcription Reaction.
Inosine at the "wobble" position (I34) is one of the few essential posttranscriptional modifications in tRNAs (tRNAs). It results from the deamination of adenosine and occurs in bacteria on tRNAArgACG and in eukarya on six or seven additional tRNA substrates. Because inosine is structurally a guanosine analogue, reverse transcriptases recognize it as a guanosine. Most methods used to examine the presence of inosine rely on this phenomenon and detect the modified base as a change in the DNA sequence that results from the reverse transcription reaction. These methods, however, cannot always be applied to tRNAs because reverse transcription can be compromised by the presence of other posttranscriptional modifications. Here we present SL-ID (splinted ligation-based inosine detection), a reverse transcription-free method for detecting inosine based on an I34-dependent specific cleavage of tRNAs by endonuclease V, followed by a splinted ligation and polyacrylamide gel electrophoresis analysis. We show that the method can detect I34 on different tRNA substrates and can be applied to total RNA derived from different species, cell types, and tissues. Here we apply the method to solve previous controversies regarding the modification status of mammalian tRNAArgACG.